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(54) Preparation method of 5-azacytosines 

(57) The solution falls within the area of production of anti- 
secretory compounds. The production process based on 
this solution enables the production of large amounts of 
the substance, having the general formula I, where R 
means hydrogen, alkyl d to C 6 , or phenyl, in high yields, 
as well as in a very good quality. The production process 
based on this solution consists of warming up of 
amidourea salts with orthoacid esters in the N, N - 
dialkylamide environment. 

Cs 269 077 B1 

This invention refers to the preparation method of 5- 
azacytosines, i.e. 4-amino-1,3,5-triazin-2(1H)-ones, having 
the general formula I 



Njj, • ■■■■ « » 





where: 

R means hydrogen, alkyl with 1 to 6 carbon atoms, or phenyl. 

Some compounds with the general formula I show anti-secretory effects in mammals, and at the same 
time, they significantly reduce the occurrence and extent of gastric ulcers at doses which are non-toxic 
to the body. In this manner, unsubstituted 5-azacytosine, at a dose of 30 mg/kg body weight, restricts 
almost to 100% the development of experimental gastric ulcers [Cihak, Piskala, Korbova, Cizkova, 
Kucerova: Experiment 42, 32 (1986)]: Certain 6-aryl-5-azacytosines inhibit the development of 
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experimental gastric ulcers by 41% to 86%. [Hurai, Oochata, Aoyagi, Ueda: Jap. Pat. Explanatory 
document No. 7 670 780 (1976); Chem. Abstr. 86, 29889 h (1997)]. 5-azacytosine is also a significant 
intermediate product for the production of cytostatically highly effective 5-azacytosine nucleosides (5- 
azacytidine, 2'-deoxy-5-azacytidine and 1-p-D-arabino-furanosyl-5-azacytosine). 

5-azacytosines may be prepared by partial hydrolysis of 2,4-diamino-1,3,5-triazines, by cyclisation of 
acylamidinoureas, condensation of cyanoguanidines with acidic anhydrides, as well as oxidation of 2- 
amino-4-mercapto-1,3,5-triazines, or by reaction of acyl urethane with guanidine (Smolin, Report: s- 
Triazines and Derivatives, Interacience, New York 1959). In addition, 5-azacytosines can be prepared 
by ammonolysis of 4-methoxy-1,3,5-triazine-2(1H)-ones [Piskala, Gut: Collect. Czech. Chem. 
Commun. 28, 1681, 1963], or by cyclocondensation of amidoureas with various derivatives of 
carboxylic acids [Piskala: Collect. Czech. Chem. Commun. 32, 3966, (1967)]. The best results have 
been accomplished with the use of dimethylformamide dimethylacetals, or orthoacid esters. With 
regard to the high price of dimethylformamide dimethylacetals and poor availability of dialkylacetals of 
other dialkylamides, the use of orthoacid esters, which are much cheaper and generally available, is 
more suitable from the production viewpoint. Lower reactivity of orthoacid esters is a certain 
disadvantage because higher temperatures (around 150°C) are required. Since the free amidinoureas 
are unstable at these temperatures, byproducts are created, resulting in a reduced overall yield and 
the quality of products obtained. 

By further study of this approach for the preparation of 5-azatytosines we found that the above- 
mentioned deficiencies may be eliminated by the use of amidourea salts with mineral or carboxylic 
acids. The reaction of these salts with orthoacid esters takes place surprisingly easily also at lower 
temperatures, ensuring high yields and good quality of end products. The best course of this reaction 
was observed when using N,N-dialkylamides as solvents. The reaction was proceeded by warming up 
to a temperature of 100°C to 120°C (bath temperature) but this reaction was slower also at lower 
temperatures. For cyclocondensation, orthoacid alkylesters were used with the advantage over 
orthoacid ethylesters. The advantage of this procedure also consists in the fact that it is not necessary 
to prepare the free aminourea, and starting salts of amidinoureas are easily available through the 
hydrolysis of very cheap dicyandiamide. 

The subject matter of this invention for the preparation of 5-azatytosines, having the general formula I, 
consists in the fact that the amidinourea salt, having the general formula II 



where: I is an anion of hydrohaloic acid, or carboxylic acid with 1 to 4 carbon atoms, will be put into a 
reaction with an orhoacid ester, having the general formula III 




/II/. 




/III/, 



R has the same meaning as in formula I and R' is alkyl with 1 to 4 carbon atoms, in the N, N - 
dialkylamide environment, having the general formula IV 
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* 3 

where: R 2 is hydrogen, or alky! with 1 to 4 carbon atoms, and R 3 is alkyl with 1 to 4 carbon atoms. 

The commonly available amidourea salts with formic acid, or hydrochloric acid, have been proved as 
starting substances. The course of reaction was rapid when the bath was warmed up to a temperature 
of 100°C to 120°C, but at room temperature it was slower. A surplus of orthoacid ethylesters was 
advantageously used for cyclocondensation. N,N-dimethylformamide or N,N-dimethylacetamide were 
advantageously used as solvents. The reaction was slower in other solvents. 

The invention is clarified in more detail in the following examples, but not limited to them. 

Example 1 

Preparation of 5-azacytosine 

A mixture of 2.94 g of amidinourea formate, 20 ml of ethyl orthoformate, and 30 ml of N,N - 
dimethylformanide is warmed up for 1 hour to a temperature of 100°C to 120°C (bath temperature). 
After cooling, the eliminated product is aspirated, washed in methanol, and dried at a temperature of 
110°C in a water pump vacuum. The following will be obtained: 1.75 g (79%) of 5-azacytosine; t.t. > 
350°C (decomposition); UV: A max 0.1 N-HCI 248 nm (log e 3.80). 

Example 2 

A mixture of 2.75 g of amidinourea hydrochloride, 20 ml of ethyl orthoformate, and 30 ml of N,N - 
dimethylformanide is warmed up for 1.5 hours to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated as described in Example 1. The 
following will be obtained: 1.62 g (73%) of 5-azacytosine; t.t. > 350°C (decomposition); UV: A max 0.1 N- 
HCI 248 nm (log £ 3.80). 

Example 3 

Preparation of 6-methyl-5-azacytosine 

A mixture of 2.94 g of amidinourea formate, 20 ml of ethyl orthoacetate, and 30 ml of N,N - 
dimethylformanide is warmed up for 30 minutes to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated, washed in methanol, and dried at a 
temperature of 110°C in a water pump vacuum. The following will be obtained: 2.10 g (83%) of 6- 
methyl-5-azacytosine; t.t. > 350°C (decomposition); UV: A max 0.1 N-HCI 245 nm (log £ 3.93). 

Example 4 

Using 2.75 g of amidinourea hydrochloride, and following the procedure specified in Example 3, the 
following will be obtained: 2.02 g (80%) of 6-methyl-5azacytosine; t.t. > 350°C (decomposition); UV: 
A max 0.1 N-HCI 245 nm (log £ 3.93). 

Example 5 

Following the procedure specified in Example 3, and using N.N-dimethylacetamide (30 ml) instead of 
N-N-dimethylformamide, the following will be obtained: 2.15 g (85%) of 6-methyl-5azacytosine; t.t. > 
350°C (decomposition); UV: A max 0.1 N-HCI 245 nm (log z 3.93). 

Example 6 

Preparation of 6-phenyl-5-azacytosine 

A mixture of 2.75 g of amidinourea hydrochloride, 20 ml of ethyl orthobenzoate, and 30 ml of N.N - 
dimethylformanide is warmed up for 1.5 hours to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated, washed in methanol, and dried at a 
temperature of 110°C in a water pump vacuum. The following will be obtained: 1.95 g (52%) of 6- 
phenyl-5-azacytosine; t.t. > 332°C to 335°C (decomposition); UV: A max pH 6.9 248 nm (log £ 4.28). 
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SUBJECT MATTER OF THE INVENTION 

1 . Preparation method of 5-azacytosines. having the general formula I 




whore* 

R means hydrogen, alkyl with 1 to 6 carbon atoms, or phenyl, characterised by the fact that the 
amidourea salt, having the general formula II 

^2 /II/ » 

where* 

X is an anion of hydrohaloic acid, or carboxylic acid with 1 to 4 carbon atoms, will be put into reaction 
with an orhoacid ester, having the general formula III 

.0R T 




where* 

R has the same meaning as in formula I, and R is alkyl with 1 to 4 carbon atoms, in the N, N - 
dialkylamide environment, having the general formula IV 



/IT/, 



where* 

R 2 is hydrogen or alkyl with 1 to 4 carbon atoms, and R 3 is alkyl with 1 to 4 carbon atoms. 

2. The method as per point 1 , characterised by the fact that formate or amidourea hydrochloride 
will be used as the starting substances. 

3. The method as per point 1, characterised by the fact that orthoacid ethyl esters will be used 
for cyclocondensation. 

4 The method as per point 1 , characterised by the fact that the reaction is to take place in the N- 
N-dimethyl-formamide environment, or in the N,N-dimethylacetamide environment at a bath 
temperature of 100°C to 120°C. 
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(54) Zptiaob pfiprary 5-azacytoainil 



(57) £ efica j apadd do oblasti v^robj 
antiaekretorick^ch alouCenin. Zptiaob 
v^roby die reSeni uaoinuje v^robu ral- 
k^ch unoZatvl ldtky obccn^ho rzorce I, 
kde R tna2i ▼bdik, alkyl C. al C, ncbo 
fenyl, ▼« Tyaoltfch T^teZclch a v« Tel- 
ni dobr^ knralitfi. 2p£aob v^roby die 
fefieni apofciTa" ▼ zahrlvdni aoli aaldi- 
uomocovi_a a eatery orthoky eelin ▼ pro- 
atfedl H.N-dlalkylaaid^. 
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Vyndlez ae ttfka zpuaoby pMpravy 5-axacytoeinu, tj. 4-aaino-1 ,3 , 5-triaiin-2( lH)-onu 



obecneho vzorce I 




A/, 



kde B zna5i vodik, alkyl a 1-6 atomy nhlfku nebo fenyl, 

Kektere* aloufieniny obecneho vzorce I vykazuji antiaekretoricke* uCinky n aavcu a za- 
roven v^razn? aniiuji v^ak^t a rozaah laludecnich vfedu t davkach, ktere* J sou pro orga- 
niamua netoxick*. Tak samoW neaubatituovaitf 5-axacytoain pfi davce 30 ng/kg haotnoati 
zaaezuje teaef na 100 56 tvorbu experiaentdlnich Jaludecnich vfedu [Cihak, P£akala, Korbova, 
Ci*kova\ KuSerova: Experientia 42, 32 (1986)]: Kekter4 6-aryl-5axecytoainy inhibujl tvor- 
bu experimentalnich ialudecnich vfedu na 41 ai 86 %. [Sural, Oochata, Aoyagi, Ueda: Jap. 
pat- vykl. apis fi. 7 670 780 (1976); Chea. Abatr. 86, 29889 h (1977)]. 5-Azacytoain Je ta- 
ke vtfznaaxtfa aeziproduktea pro v^robu cytoataticky vyaoce u5iwtfch 5-axacytoainov?ch nu- 

kI*oeid& (5-azacytidin, 2'- deoxy-5-azacytidin a . I^D.arabtnoft^anpayl-5-azacytoaln). 

5-aaacytoainy se daji pfipravit parcialnl hydrotfzou 2,4-diaaino-I ,3,5-triazinu, cy- 
klizaci acylaaidinomocovin, kondenzacl kyanguanidinu a anhydridy kyaelin, dale oxidaci 2- 
-aaino-4-merkapto-l ,3 , 5-triazinu nebo reakcl acylurethanu a guaaidinea (Saolin, Bapoport: 
s-Triazinea and Derivativea, Interacience, New Tork 1959)- 5-Azacytoainy ac daji ddle p«- 
pravit aaonotfzou 4-aethoxy-l ,3 , 5-triazin-2( 1H)-ouq [Piakala, Gut: Collect. Czech. Chem. 
Coamun. 28, 1681, 1 963 )] nebo cyklokondenaaceml anidinoiaofiorln a ruzn^ derivaty kaxboxy- 
lovtfch kyaelin [Piakala: Collect. Czech. Chea. Coaaun 32, 3966 (1967)]. Kejlepslch v^aled- 
ku bylo pfitoa doaaieno pfi pouiiti diaethylacetalu diaethylformaaidu nebo eateru ortho- 
kyaelin. Vzhledem k vyaoke cene diaethylacetalu diaethylfloraaaidu a obtline* doatupnoati 
dialkylacetalu Jintfch dialkylamidu Je * vtfrobnlho hlediaka v^hodneJSl pouiitl eateru ort- 
bokyaelin, kter^ jsou podatatne levneJSi a obecne dobfe doatupne. Nev^hodou eateru ortho- 
kyaelin Je Jejich niJSi reaktivita, coi vyiaduje pouiiti vySSich teplot (okolo 150 °C). Je- 
likoJ volne* aaidinoaocoviny jaou pfi uvedeitfch teplotach neatdle, dochazl ke vzaiku vedlej- 
Sich produktu, co* anifuje celkov^ vtftezek i kvalitu ziakavaitfch produktu. 

Dalslm atudiea tohoto pMatupu k prlprave 5-azacytoainA bylo %^thtlno % 5e uvedene ne- 
doatatky ae daji odatranit poulit*a aoll ami dinoao Covin a ainerdlniai nebo karboxylov^ai 
Jcyaellnaai. Reakcc techto aoli a eatery orthokyselin problhd prekrapiT* anadno ^iz pfi ni£- 
Sich teplotach, ve vyaok^ch v^teiclch a ziakane produkty aaji velai dobrou kvalitu. KeJ- 
lepsl pnibeh mela reakce pfi pouiitl 5,5-dialkylamidCk Jako rozpougtedel. Beakce byla pro- 
v^d&na zahflvanln na 100 ai 120 °C (teplota Idzne), avsak probiha poaaleji i pfi niialch 
teplotach. K cyklokondenzacia bylo uilvano alkyleateru orthokyaelin, a vtfbodou ethyleeteru 
orthokyaelin. V^hodou pfedloieneho poatupu dale Je, le zde odpadd pffprava roln^ amidino- 
nocoviny a -^chozl aoli aaidinoao Covin Jaou anadno doatupne hydro lyzou velai levneho diky- 
andiaaidu. 

Podatata vyndlezu zpdaobu pfiprayy 5-azacytoainu obecneho vzorce I apoMva v torn, ie 
ae afcl aaidinoaocoviny obecneho vzorce II 

HH 2 



NH 2 -CO-K=6-NH 2 .HX K1/ , 



kde X Je anion kyaeliny halogenvodlkove nebo karboxylove kyeeliny a 1 *l 4 atomy uhllku, 
nvede do reakce 3 eaterem orthokyseliny obecneho vzorce III 
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OR 1 



R-C— — OR 1 /III/, 

kde R zaaci tote2 jako ye vzorci I a R 1 jt alkyl s I ai 4 atomy uhliku, v prostfedi 5,K- 
-dialkylamidu obecue*ho vzorce IV 

2« ^ 

R'-C-ff^ /IV/, 
\r3 

kde R 2 Je vodik aebo alkyl a 1 al 4 atomy uhliku a R 3 je alkyl a 1 a5 4 atomy, uhliku. 

Jako v^chozi latky ae oavCdCily dobfe doatupae* aoli aaidiaoaocoYiay a kyaeliaou ara- 
rtnti aebo chlorovodikovou. Reakce mala rychl^ prubea pfi zahMniai lazae aa teplotu 100 
ai 120 °C, pomalu ▼gak probihala pfi teplote aiataoati. K cyklokoadeazaci bylo a v^ho- 
dou pouiivaao aadbytku ethyleateru orthokyaelia. Jako rozpouetedla byl uilvtin a vtfhodou 
K,N- dim ethyl form amid aebo H,N-diaetaylacetaaid. V Jiatfch rozpougtedlech probihala reakce 
pomalu. 

Dale Je vyadlez bllze ob^aaaea t pflkladeca proredeal, aaiS ae aa ae oaezuje. 
PMklad 1 

PMprara 5-azacytoaiau 

Smea 2,94 g mraveacaau aaidiaomocoviay , 20 ml orthomraveacaau ethylaateho a 30 ml H,N- 
-dl«ethylfonaamidu ae zahJlT* I h na 100 &2 120 °C (teplota lazae). Po ochlazenl ae vylou- 
ceatf produkt odsaje, promyje methaaolem a vyauBl pfi. 110 °C ve vakuu rodal f^rfivy. Zlska 
ae 1,75 g (79 %) 5-azacytoaiau; t. t. > 350 °C Crozklad); uV:2 0,1H-HD1 248 aa (log£ 
3,80). 

Pflklad 2 

SaSa 2,75 hydrochloride aaidiaomocoviay, 20 ml orthoaraveacaau ethylaateho a 30 ml B,H- 
-dimethylformaaidu ae zahflvd 1 ,5 a aa 100 ai 120 °C (teplota lazae). Po ochlazeal ae vylou- 
cea^ produkt odaaje a zpracuje jako v pfrlkladu 1. Zlaka ae 1,62 g (73 %) 5-azacytoaiau, 
t. t.^350 °C (rozklad); UVrA^O,! H-HC1 248 aa (log£ 3,80). 

Pflklad 3 . 

Pflprava thyl-5— asacytoeinu 

Smea 2,94 araveccaau aaidinoaocoYiny, 20 ml orthooctaau ethylaateho a 30 ml H,H-diae- 
thylformamidu ae zahflva 30 aia. aa 100 az 120 °C (teplota ldzae). Po ochlazenl se vylou- 
cea# produkt odaaje, proayje methaaolea a vyaufil pfi 110 °C re vakuu vodal v^vevy. Zlaka ae 
2, JO g (83 %) 6-methyl- 5-azacytoaiau; t. t.;>350 °C (rozklad); UV:A 0,1 N-HC1 245 na 
(log£. 3,93). 
Pflklad 4 

S pouzitia 2,75 g hydrochloridu amidiaomocoviay ae poatupem podle pflkladu 3 zlaka* 
2,02 g (80 %) 6-methyl-5-azacytoaiau t. t. p>350 °C (rozklad); UV:A 0,1 fl-HCl 245 aa 
(log£ 3,93). 
Pflklad 5 

Poetupea podle pflkladu 3 se za pouiitl N f H-dimethylacetamidu (30 ml) mlato N,N-dime- 
thylformamidu zlaka 2,15 g (85 *) 6-methyl-5-axacytoainu; t. t.>-350 °C (rozklad); UV: 
Ama* 0 ' 1 IT - HC1 245 nm (log £ 3,93). 

Prfklad 6 

PMprava 6- feayl- 5-azacytoaiau 
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m ,x^ M 20 nl orthobenzoanu ethylnat^ho a 30 ml 5,5- 
2.75 I*""""** r 5 Tn. (teplot. Ito.). Po ochlasen! ,e v,- 

St^H St/SS: " 332 a, 33 5 -C <^a d ); UV: 



248 nm (log£ 4,28). 



P ft E D M B ? VTHXLEZU 
1. Zpftsob pHpravy 5-exacytosiiiii obecn^o v*orce I 



HH 2 



H 



W . R M i vodlk,- Wl » ** 6 atcy uhlDcu nebo *-Hr^^ ee ,A1 
amidiaomoSovinj obecngho vzorce II 



m 2 /II/, 



I 

HH 2 -CO-H»C-5H 2 *HX 

Mi X Je anloa kyaeliny halogenvodikove =ebo Icyse!^ a 1 «* * -tomy uhllku, 

uvede do reakce a eaterem orthokyaeliaj obecneho rzorce III 

£ OH' 

/ 

E-C— OR 1 A"/. 
\ I 

. H,H- OH 

' 7lOU " kde R »a« tot« Ja*o ve vzorci I a r' Je alkjl a 1 ai 4 .tea* uhlflcu, t proatfedi *,H- 

9 .dialkylamidu obecneho norce IV 




We R 2 de vodia nebo alXyl a 1 a* 4 ato-7 «hll*u a R^ Je alkyl a 1 a* 4 atoay ubli*u. 

2 . ZpOaob podl. bodu ., ^acujlci ae «», *e ee Jak o ^choaich late, pou^e .raWa*u 
nebo bydrochloridu emidinomoCoviny. 

3 . SpAaob podie bodu vrznaaudici se Ee ae * c 7 *lo*ondeneaci pouUJe etb^eater* 
ca orthokyaeliiie 

4. ZpAaob podle bodu 1 , - >e 8 e r -«^^; o ^ atfedl «.>- di "^- 
loJLldu aebo R.K-di.etbylacetaMdu ptt teplote lazne 100 a* .20 C. 



dtme- 

V: 



